CLAIMS 



1. 



,olynucleotide separation method comprising 



the steps of\ 

immobilizing each of single stranded- 

cligonucleotid\ probes each having a specific base 
seq uence to each\of a plurality of areas, said areas being 
independent and \ormed on the surface of a substrate. 

-supplying a 
polynucleotides o. 



;ample solution containing 



o 



heating saij 
temperature and 
thereby hybridize 



ea< 



i 

said substrate, 

ile solution up to a predetermined 
£ter cooling the heated solution to 
of complementary polynucleotides 



separately to each of\ probes, 

replacing said sLple solution above the substrate 
with a solution containing no polynucleotide, and 

heating the surf acl of the substrate at one area of 
said plurality of independent areas on the substrate up 
to a predetermined temperature, and thereby denaturing 
only a polynucleotide beingWbridized complementary to 
said probe immobilized on \aid area to extract said 
denatured polynucleotide. 

2 . A pXynucleotide separation apparatus 

comorising : 

a substrate ha>knga plurality of independent areas . 
each of single strandejQfcligonuYleotide probes each 
having a specific base s 
immobilized on each of said a*eas , 




nee being individually 



means for supplying a samp 



solution containing 
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S 

m 



polynucleotides onto said substrate, 

mearis for replacing said sample solution above the 
substrate vith a solution containing no polynucleotide, 
temperature control means for heating said sample 
5 solution up to a predetermined temperature, 

temperature control means for heating [the sample 
solution] the surface of the substrate at only one area 
of said plurality of independent areas on the substrate 
to a predetermined temperature, and 
10 means for extracting said sample solution above the 

substrate . 

3. A polynucleotide separation apparatus according 
to 6^aom^2, further cortforising means for quantitatively 
detecting, separately oAeach of said areas, fluorescence 



15 emission intensity of a fluorescent dye with respect to 
SI each of said polynucleotides hybridized to said each probe 

iu, of areas on the substrate, W intensity of autoemission 

fluorescence of said polynucleotides. 

4. A polynucleotide separation apparatus according 
20 to C1&4j^3 ^wherein a light having wavelengths ranging from 
280 nm to 650 nm is used as an exciting light for said 
observation of fluorescence. 

5 . A polynucleotide separati&n apparatus according 
to Claim^3^ further comprising meafts for analyzing the 
25 temperatures of each of said areas separately based on 
changes of said quantitatively detected fluorescence 
emission intensity of the fluorescent d$e attached to said 
individual polynucleotides hybridized separately to each 
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o£ sai\ areas of the substrate or to said surface of the 
substrate, or based on changes of said quantitativeiy 
detectedWuorescence autoemission intensity of said 

nucleotide\ sample . 

6 . A polynucleotide separation apparatus according 

to Claim 5, further comprising means for feedback- 
controliing t\ temperature of a specific area on the 
surface of the substrate separately, based on the analysis 
result concerning the temperature of each of said areas 
of the substrate obtained through said means for detecting 
florescence emissx\n intensity emitted from the 
fluorescent dye. 



7 . A polynucleot 



separation apparatus according 
to Claim 2, further comprising means for separately 
analy^nTsaid temperature of each area of the substrate 
through a thermistor or aV thermocouple . 

8 . A polynucleotide separation apparatus according 
to Claim 7 . further comprising means for separately 
f eed^ST^ontrolling the temperature of a specific area 
on the surface of the substrateV based upon said analysis 
result on the temperature of eaVh of said areas of the 
substrate obtained through said Vnaly zing means. 

9 . A polynucleotide separation apparatus according 
to^laim.2 . further comprising thin Aim layers or particle 



layers having high photoabsorbing characteristics . each 
layer being formed separately at each \f said areas on the 
substrate, and means for selectively Vrradiating a 
convergent light to a thin film layer oV particle layer 



at said specific area of the substrate, wherein said 
specific microarea is area-specif ically heated through 
the phot^absorption of the light being selectively 
irradiate^ 

10. A\polynucleotide separation apparatus 
according tsQ^^imQ , wherein a light having a wavelength 
being not absorbed by any nucleotides is used as said 
convergent ligh\ for heating said microarea. 

11. A polynucleotide separation apparatus 
according tcK^L^^ wherein a substance absorbing lights 
each having a wavelength longer than 400 nm is applied, 
sprayed or vacuum- deposited on a substrate having a 
plurality of independent areas on its surface, and each 
of single stranded-oligbnucleotide probes each having a 
specific base sequence individually immobilized to 
each of said areas . /)/ 

12. A polynucleotidaXsgparation apparatus 
according to^^Clain^ 9 , wherein\said exciting light used for 
the excitation in the floresc<Lit observation, said light 
for fluorescent observation and\said convergent light for 
heating the microarea individually have a different 
wavelength from each other. \ 

13. A polynucleotide separation apparatus 
according to\^la im 2 , further composing a microsphere 
having an extremely higher photoabsorbVng characteristics 
than the substrate, means for capturing said microsphere 
floating in the solution through a lignt radiation 
pressure generated by a convergent light having a 



numerical aperture of equal to or more than 1.2, and means 



for moving arbitrarily said microsphere to the vicinity 
of said Specific area on the substrate by said capturing 
means through the light radiation pressure and for heating 
said specific area on the substrate area- specif ically. 

14. A polynucleotide separation apparatus 
according to COaim 2, further comprising an array of 
heating elementuayers , each layer being attached to each 
of said areas of\^he substrate, and means for area- 
specifically heating said specific microarea by allowing 
one of said heatinX element layers to evolve heat. 

15. A polynucleotide separation apparatus 




according to<llaim 2, wherein said substrate is in the form 



of capillary having, on Uts inner surface, a plurality of 
independent split areas ,\ each of different nucleotide 
probes being immobilized on each of said areas, and which 
apparatus comprising means\for introducing a sample 
nucleotide solution into said capillary, temperature 
control means for hybridizing said probes to 
polynucleotide components in skid sample solution, means 
for removing polynucleotides in \he sample solution, which 
polynucleotides being not hybridized to said probes on the 
surface of the capillary, means formeating a specific area 
of said plurality of areas in the Capillary to denature 
said polynucleotide component in theteample solution, said 
component having been hybridized to the probe at said area, 
and means for extracting said denatiiped polynucleotide 
component . 
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ie\ A polynucleotide separation apparatus 
according\o Claim 15, comprising said means for 
introducing^ ^nplT nucleotide solution into said 
capillary, saVd temperature control means for hybridizing 
said probes ^polynucleotide components in said sample 
solution, saidLans for removing polynucleotides in the 
sample solutionA said polynucleotides being not 
hybridized to saA probes on the surface of the capillary, 
-an.' for placing \drop containing no nucleotide to come 
in contact with onl\ a specific area of said plurality of 
areas in the capillak means for heating said capillary 
to denature only said\ sample solution component being 
hybridized to the nucleotide probe at the area, said drop 

4- ,H+-h dAi/Siarea, and means for extracting 
being in contact with sa r| ar ' 

4n1nn *AlA/enatured nucleotide component, 
the drop containing sai f/f 

17. A polynucleotik-s-eparation apparatus 
according to Claim 16, comprising said capillary having, 
on its inner sur^e". a plurality of cylindrical^ split 
independent areas, each of Afferent nucleotide probes 
being immobilized to each oAsaid areas, means for 
introducing a sample solution X washing solution and air 
to said capillary, means for individually heating each of 
said areas of the capillary. meVns for heating said 
specific area of the capillary and\denaturing said sample 
solution component being hybridized to the nucleotide 
probe at said area to extract sail component . 

18. A polynucleotide separation apparatus 
according to Ci^imJ. wherein said : 



thin rilm layer on its surface, and said probes are 
separately immobilized through a metal oxide formed on the 
surface \f said metal thin film layer and a crosslinking 
agent . 

19. A polynucleotide separation apparatus 
according to ulaim 18, wherein said metal oxide film layer 
absorbs a coherent light or a light having continuous 
wavelength, eaqh having a wavelength of equal to or more 
than 350 nm anduess than 633 nm. 

20. A polyrvucleotide separation apparatus 
according to Glaim 18 , wherein said metal oxide film layer 
absorbs a coherenT^-ight or a light having continuous 
wavelength each having a wavelength of equal to or more 
than 633 nm and equal\to or less than 1053 nm. 

21. A polynucleotide separation apparatus 



according to C 




funrther comprising a metal surface 



composed of an active residue A, a linker R and a metal 
Me having an oxidized sur facte and of the formula A-R-O-Me, 
wherein said polynucleotide probes are immobilized 
through said active residue 

22. A polynucleotide separation apparatus 



according to CI 




21, whereinxthe active residue is 



introduced onto the oxide surface of the metal through a 
silane coupling reagent, and said\ polynucleotide probes 
are immobilized individually througn said active residue. 

23. A polynucleotide separation apparatus 
according to C^aim 21, wherein said active residue A is 



a glycidoxy group, and wherein polynucleotide probes each 
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G 
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having em amino group are immobilized individually through 
said actVve residue A. 

24. \a polynucleotide separation apparatus 
according to Cl aim 18 , wherein said metal oxide film layer 
has any oxida of a metal selected from the group consisting 
of Cr, Ti, v\ Fe, Co, Ni, Mo and W. 

25. A polynucleotide separation apparatus 
according to Claim 2, further comprising means for *> 
applying a DC fi^iLd onto the surface of said substrate. 

26. A polynucleotide separation apparatus according 
to Claiin_25, furtt 
DC field while allowing the pH of the solution containing 
the sample to equal to or lower than 4 to attract nucleotide 
components alone to the\surf ace of the substrate modified 
with nucleotide probes. 

27. A polynucleotii^\. separation apparatus 
according t o^ Cla im 2, ^mAher comprising means for 
applying an alternating fi&ld onto the surface of said 
substrate . 
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28. A polynucleotide separation apparatus 
according to^Q laim ) 2 , further apmprising a reservoir for 
retaining the sample solution, \a substrate having a 
plurality of two-dimensionally split areas on its surface, 
each of said areas being modified w\Lth an oligonucleotide 
probe, means for applying an alternating or DC field 
individually to each of said areas of Vhe substrate, means 
for allowing individually each of saVd areas of the 



substrate to evolve heat, and means for identifying an area 
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where saidNiybridized cell being present and for verifying 
the positionV>f a cell dyed with a marker. 

29. A polynucleotide separation apparatus 



according to 



2 , wherein heating means capable of 




individually heating, each of said areas to a temperature 
ranging from 60°C to S^C is used. 



Cf 

ir3 z 

5 T=? 



6 2 



